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JPI. has been researching planetary vchiclc  mobility for tbc last several years. Early in
the row dcvclopmcnt,  2-D quasi-static analysis codes were dcvclopcd  to predict the
performance and optimize geometry of NxN wheel symmetric vchiclcs  over obstacles.
“J’hc codes simu]atcd the condition of impending motion, where all wheels reccivc the
maximum traction available to Ihcm and the vchic]c  is in static equilibrium.

Vchiclc attitude/articulation was studied using conmcrcial  codes for kinematic and
clynamic motions. Prototypes of four cliffcrcnt 6x6 vchic]cs wcm fabricated and tested as
the design evolved, culminating in the rocker-bogic configuration. The computer codes
were verified through square s(cp and ang]cd  bump traverse tests.

Vchiclc performance over natural terrain was qualitatively evaluated at a Mars-like site in
the California dcscr(.  Controlled tests of slope performance were conducted in soil bins
of dry sand and lunar-like basalt in the laboratory. 1 lffccts of ground pressure, wheel
speed and tire flexibility were cvaluafcd,

‘1’hc rcsu]ts of this research have been incorporatc,d  into the design of a 10 kg Mars
microrovcr which is part of the 1996 MliSUR Pathfinder mission.

“1’hc research dcscribcd  in this paper was carriccl  out at the Jet Propulsion laboratory,
under a contract with the National Aeronautics ancl Space Administration, This work was
funded as part of the Mars Rover Sample Return, Mars Scicncc  Microrovcr  and Ml RIJR
Microrovcr l~light  Experiment tasks.


